We sought to identify brain activation differences in conduct-problem youth with limited prosocial emotions (LPE) compared to conduct-problem youth without LPE and community adolescents, and to test associations between brain activation and severity of callous-unemotional traits. We utilized a novel task, which asks subjects to repeatedly decide whether to accept offers where they will benefit but a beneficent other will be harmed. Behavior on this task has been previously associated with levels of prosocial emotions and severity of callousunemotional traits, and is related to empathic concern. During fMRI acquisition, 66 male adolescents (21 conduct-problem patients with LPE, 21 without, and 24 typically-developing controls) played this novel game. Within typically-developing controls, we identified a network engaged during decision involving bilateral insula, and inferior parietal and medial frontal cortices, among other regions. Group comparisons using non-parametric (distribution-free) permutation tests demonstrated LPE patients had lower activation estimates than typicallydeveloping adolescents in right anterior insula. Additional significant group differences emerged with our a priori parametric cluster-wise inference threshold. These results suggest measurable functional brain activation differences in conduct-problem adolescents with LPE compared to typically-developing adolescents. Such differences may underscore differential treatment needs for conduct-problem males with and without LPE.
A B S T R A C T
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Introduction
Conduct disorder affects approximately 5% of U.S. adolescents and is associated with a number of negative outcomes (Coker et al., 2014) . But conduct disorder is a heterogeneous phenotype. About 40% of conduct-disordered youth continue to exhibit clinically-meaningful levels of antisocial behavior into adulthood, while others apparently remit from high levels of antisocial behavior problems, having an adolescence-limited phenotype (Moffitt, 1993; Steiner and Dunne, 1997) . Those with chronic antisocial trajectories account for a disproportionately large amount (about 50%) of all violent behaviors (Dodge and Pettit, 2003) . In DSM-5, youths with conduct disorder may be categorized based on the presence or absence of "limited prosocial emotions" (LPE), which is characterized by high levels of callousunemotional traits and is defined by four criteria: lack of remorse or guilt, callous lack of empathy, unconcerned about performance, and shallow or deficient affect. However, the LPE specifier is a relatively new construct and therefore most published work to date has used a related but distinct phenotype, high levels of callous-unemotional traits (i.e. a dimensional severity score (e.g., (Sebastian et al., 2012) )) or a median split to categorize individuals with high and low levels of callous-unemotional traits (e.g., (Hwang et al., 2016) ). High levels of callous-unemotional traits are stable through adolescence, predict persistent antisocial behavior problems, are associated with greater violence and aggression, and predict poorer outcomes to standard treatment (Frick et al., 2014) . Conduct-disordered youth with and without high levels of callous-unemotional traits may have different biological mechanisms that underlie their problem behaviors (Blair
